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(57)Abstract: li 
PROBLEM TO BE SOLVED: To stably and securely start an 
internal combustion engine by directly injecting the fuel into a 
combustion chamber in the working stroke of a piston with a 
first injection, and adjusting quantity of the fuel in the first 
injection in response to a first operation mode at the time of 
starting an internal combustion engine. 

SOLUTION: At the time of a operation mode (layer mode) of an 
internal combustion engine 1, the fuel is injected into a 
combustion chamber 4 from an injection valve 8 during the 
compression stroke so that the fuel locally exist in the 
periphery of an ignition plug 9, and the fuel is ignited for 
combustion. On the other hand, at the time of a second 
operation mode (homogeneous mode), the fuel is injected into 
the combustion chamber 4 during the intake stroke. At this 
stage, a vortex is generated in the injection fuel by the intake 
air simultaneously taken, and the fuel is nearly homogeneously 
dispersed in the combustion chamber 4. After compressing this 
air-fuel mixture in the compression stroke, the air-fuel mixture 
is ignited for combustion. At the time of starting an internal 

combustion engine having this structure, an adjusted quantity of the fuel corresponding to the first 
operation mode is directly injected into the combustion chamber 4 for combustion, and startability is 
thereby improved. 
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* NOTipES * 

«7PO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An internal combustion engine (1) has a movable piston (2) in a cylinder (3). Said piston (2) can 
take like a compression stroke, an activity stroke, and an exhaust air line like an inhalation-of-air line, a fuel 
— the 1 st mode of operation — between compression strokes — or directly in between like an inhalation-of- 
air line by the 2nd mode of operation In the start approach of internal combustion engines (1), such as an 
automobile which can be injected in the combustion chamber (4) restricted with said cylinder (3) and said 
piston (2) The start approach of the intemal combustion engine characterized by for said piston (2) of 
affiliation injecting a fuel directly by the 1st injection in the combustion chamber (4) which has taken the 
activity stroke, and ****ing and carrying out metering of the fuel in the 1st injection to said 1st mode of 
operation. 

[Claim 2] The start approach of the intemal combustion engine according to claim 1 characterized by the 

piston (2) of affiliation injecting a fuel directly according to an intemal combustion engine's (l)*s quiescent 

state by the 1st injection in the combustion chamber (4) which has taken the activity stroke. 

[Claim 3] It is the start approach of an intemal combustion engine according to claim 1 that said piston (2) 

of affiliation is characterized by injecting directly in the 1st injection into the combustion chamber (4) which 

has taken the activity stroke after a piston passes 1-3 strokes for a fuel and said piston (2) passes two strokes 

advantageously. 

[Claim 4] The start approach of an intemal combustion engine given in any one claim in claim 1 to claim 3 
characterized by lighting the fuel injected in the combustion chamber (4) in an activity stroke by the 1st 

injection. 

[Claim 5] It injects directly into the combustion chamber (4) where the piston (2) of affiliation has taken the 
activity stroke for the fuel again by the 2nd injection after the 2nd injection. The start approach of an 
intemal combustion engine given in any one claim in claim 1 to claim 4 which ****s and carries out 
metering of the fuel to the 1st mode of operation in that case, and is characterized by lighting the fuel 
injected in said combustion chamber (4) by said 2nd injection in an activity stroke. 

[Claim 6] The start approach of an intemal combustion engine given in any one claim in claim 1 to claim 5 
characterized by ****ing and operating an intemal combustion engine (1) to the 2nd mode of operation after 
the 1st injection or the 2nd injection. 

[Claim 7] The start approach of the intemal combustion engine according to claim 6 characterized by 
switching an intemal combustion engine (1) to the 1st mode of operation from the 2nd mode of operation 
after a piston (2) passes the further stroke. 

[Claim 8] The start approach of the intemal combustion engine according to claim 7 characterized by 
performing a change depending on an internal combustion engine's (l)'s rotational frequency (Z) and/or rail 
pressure (EKP or HD). 

[Claim 9] The start approach of an intemal combustion engine given in any one claim in claim 1 to claim 4 
characterized by ****ing an intemal combustion engine (1) after the 1st injection or the 2nd injection at the 
1 st mode of operation, and operating further. 

[Claim 10] The electric controlled media for the controller (16) of the intemal combustion engine (1) of 
loading in the automobile characterized by storing the program for which it is suitable in order to be able to 
perform by the computer, for example, a microprocessor, and to perform the start approach of the intemal 
combustion engine of a publication to any one claim in claim 1 to claim 9 (for example, ROM etc.). 
[Claim 1 1] A movable piston (2) is provided in a cylinder (3). Said piston (2) an inhalation-of-air line Can 
pass like a compression stroke, an activity stroke, and an exhaust air line, and a controller (16) is provided 
further, said controller (16) — a fuel — the 1st mode of operation — between compression strokes — or 
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directly in between like an inhalation-of-air line by the 2nd mode of operation In the internal combustion 
engine of loading in an automobile etc., a fuel in order [ which is injected in the combustion chamber (4) 
restricted with said cylinder (3) and said piston (2) ] to start said controller (16), for example by the 1st 
injection The internal combustion engine which forms so that PISUTO (2) of affiliation can inject in the 
combustion chamber (4) which has taken the activity stroke, ****s a fiiel in said 1st mode of operation by 
said 1st injection, and is characterized by metering being possible. 

[Claim 12] The internal combustion engine according to claim 1 1 characterized by the ability to perform 1st 
injection with a controller (16) by an intemal combustion engine's (l)*s quiescent state. 
[Claim 13] The start approach of the intemal combustion engine according to claim 12 characterized by not 
forming a starter. 

[Claim 14] The intemal combustion engine according to claim 1 1 characterized by the ability to perform 
with a controller (16) after a piston (2) passes the strokes from 1 to 3 for the 1st injection and a piston (2) 
passes two strokes advantageously. 

[Claim 15] The intemal combustion engine according to claim 14 characterized by forming the starter of the 
low engine performance. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] By the 1 st invention, as for this invention, an internal combustion engine has a 
movable piston in a cylinder. A piston can take like a compression stroke, an activity stroke, and an exhaust 
air line like an inhalation-of-air line, a fuel — between the 1st mode-of-operation compression stroke — or 
directly in between like an inhalation-of-air line by the 2nd mode of operation It is related with the start 
approach of internal combustion engines, such as an automobile which can be injected in the combustion 
chamber restricted with the cylinder and the piston. In the 2nd invention It is related with the electric 
controlled media for the controller of the internal combustion engine of loading in an automobile etc. (for 
example, ROM etc.). For example, in the 3rd invention A movable piston is provided in a cylinder. A piston 
like an inhalation-of-air line A compression stroke, like an activity stroke and an exhaust air line ~ it can 
pass — further — a controller — providing ~ a controller — a fuel — the 1st mode of operation — between 
compression strokes — or directly in between like an inhalation-of-air line by the 2nd mode of operation It is 
related with the internal combustion engine of loading in the automobile injected in the combustion chamber 
restricted with the cylinder and the piston. 
[0002] 

[Description of the Prior Art] Such an internal combustion engine that injects a fuel directly to a combustion 
chamber is well-known. In this case, the so-called layer load mode as the 1st mode of operation, i.e., layer 
mode, and the so-called homogeneity mode as the 2nd mode of operation are distinguished. Especially layer 
mode is used when the load impressed to an internal combustion engine is comparatively small, and to this, 
homogeneity mode is used, when the load impressed to an internal combustion engine is larger. In layer 
mode, a fuel is injected in a combustion chamber between an intemal combustion engine's compression 
strokes, and is injected in around [ direct ] an ignition plug in that case. Thereby, the fuel in a combustion 
chamber cannot be diffused in homogeneity any longer. The advantage in layer mode is very small fuel 
quantity, and it is in the ability of an intemal combustion engine to carry out the comparatively small load to 
impress. However, a comparatively large load is satisfied by layer mode, and things are impossible. If a fuel 
is injected in between like an intemal combustion engine's inhalation-of-air line in the homogeneity mode 
formed for such a comparatively large load, therefore it pulls with a tumble, eddy formation, i.e., the swirl, 
of the fuel in the inside of a combustion chamber and, diffusion is able to be performed convenient. At this 
point, homogeneity mode ****s in the mode of operation of the intemal combustion engine with which a 
fuel is injected in an inlet pipe like before. 

[0003] the fuel quantity injected in both modes of operation, i.e., layer mode, and homogeneity modes — a 
controller ~ many parameters ~ it is ~ the value optimal in respect of fuel economy, exhaust gas reduction, 
etc. ~ an open loop control — and/or, a closed loop control is carried out. 

[0004] It is well-known to move an intemal combustion engine with a motor type starter, in order to start 
such an intemal combustion engine of discrete injection, for an intemal combustion engine to **** and to 
inject a fuel in a combustion chamber subsequently to the 2nd mode of operation, i.e., homogeneity mode, 1 
or after rotating two times, and to light. Especially the start actuation above-mentioned in the so-called field 
of start/stop actuation of the intemal combustion engine which starts in order that switch-off may be carried 
out and an intemal combustion engine may subsequently mn further again by the red signal has the too large 
consumption of electrical energy and a fuel. 
[0005] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is to show the intemal 
combustion engine start approach which needs only the smallest possible electrical energy and/or the 
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smallest. possible fuel. 
[0006] 

[Means for Solving the Problem] By this invention, the above-mentioned technical problem a fuel by the 1st 
invention in the 1st injection The piston of affiliation injects directly in the combustion chamber which has 
taken the activity stroke, and it is solved by ****ing and carrying out metering of the fiiel in the 1st injection 
to the 1 St mode of operation. In the 2nd invention It is solved from storing the program for which it is 
suitable in order to be able to perform by the computer, for example, a microprocessor, and to perform the 
start approach of the internal combustion engine of a publication to any one claim in claim 1 to claim 9. In 
the 3rd invention, in order to start a controller, it forms so that PISUTO of affiliation can inject a fuel by the 
1st injection in the combustion chamber which has taken the activity stroke, and a fuel is ****ed in the 1st 
mode of operation by the 1st injection, and it is solved that metering is possible. 
[0007] 

[Embodiment of the Invention] It is attained that this becomes possible to already perform ignition to the 
fuel in a combustion chamber by the 1st rotation of an intemal combustion engine. In this case, an important 
point is to perform 1st injection in the combustion chamber which has taken the activity stroke of the piston 
of affiliation. It is attained that an intemal combustion engine starts by the right mode of operation 
immediately by this. Thereby, an intemal combustion engine becomes possible [ already driving by one's 
force by the 1st rotation ]. Thereby, a starter becomes completely unnecessary. The fuel injected in a 
combustion chamber by the 1st injection is enough to move an intemal combustion engine and accelerate 
subsequently to an idling speed, the important advantage which can be boiled by this is to be also able to 
save the starter itself and the electrical energy which a starter consumes. 

[0008] It is also possible to form a starter. However, such a starter is the low engine performance as 
compared with the conventional thing, therefore its electric consumption is [ this starter ] small. 
Furthermore, a starter originates in the combustion which it is possible to an early stage for switch-off to be 
carried out again, because is comparatively generated after the 1st injection at it, and an intemal combustion 
engine can be sharply accelerated quickly rather than it can set to the conventional idling speed. Electrical 
energy is saved by this. 

[0009] With the gestalt of one advantageous operation of this invention, a fuel is directly injected by the 1st 
injection in the combustion chamber where the piston of affiliation has taken the activity stroke by an 
intemal combustion engine's quiescent state. When this is required, it is the case where a starter is not 
formed. In this case, 1st injection is performed by an intemal combustion engine's quiescent state. An 
intemal combustion engine is able to move an intemal combustion engine by combustion to generate, and to 
be accelerated by the idling speed by the further injection and the further combustion by this. The starter is 
unnecessary in this case as mentioned above. 

[0010] With the gestalt of one another advantageous operation of this invention, in the gestalt of one another 
advantageous operation of this invention, a fuel is the 1st injection after passing two strokes advantageous 
after a piston passes 1 -3 strokes, and the piston of affiliation is directly injected in the combustion chamber 
which has taken the activity stroke. In this case, an intemal combustion engine is moved by the starter in the 
1st above-mentioned stroke. Subsequently, combustion is performed with the 1st injection and an intemal 
combustion engine is accelerated by the own force. It originates in this combustion and a starter can be 
formed more in the low engine performance as compared with the former as mentioned above. 
[001 1] With the gestalt of one still more nearly another advantageous operation of this invention, metering 
of the fuel is ****ed and carried out to the 1st mode of operation by 1st injection. This originates in the 1st 
mode of operation, namely, it originates in layer mode, and a fuel can be saved in homogeneity mode as 
compared with the conventional starter. 

[0012] In the gestalt of one still more nearly another advantageous operation of this invention, the fuel 
injected in the combustion chamber by the 1st injection is lit in an activity stroke. Therefore, ignition of the 
1st injection and affiliation is generally performed in an activity stroke. Thereby, an intemal combustion 
engine is moved by combustion to generate, and is accelerated. 

[0013] In the gestalt of one still more nearly another advantageous operation of this invention, after the 1st 
injection, the piston of affiliation is injected directly in the combustion chamber which has taken the activity 
stroke again, a fuel ****s in the 1st mode of operation in this case by the 2nd injection, metering is carried 
out and the fuel injected in the combustion chamber by the 1st injection is lit to a fuel in an activity stroke. 
Thereby, the 1 st injection is repeated. Thus, the above-mentioned advantage is attained, especially saving of 
electrical energy and a fuel is attained, and saving of the starter itself can also be attained ultimately. 
[0014] With the gestalt of one still more nearly another advantageous operation of this invention, an intemal 
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Qombustion engine ****s and operates to the 2nd mode of operation after the 1st injection or the 2nd 
injection. Thus, injection of the fiiel of a larger amount is attained in homogeneity mode, and an internal 
combustion engine is accelerated by the idling speed further more quickly. 

[0015] With the gestalt of one still more nearly another advantageous operation of this invention, after a 
piston passes the further stroke, an internal combustion engine is switched to the 1 st mode of operation from 
the 2nd mode of operation. Thereby, the larger ftiel consumption in the 2nd mode of operation is reduced by 
min, and this reduction is attained by whether it can do and being switched to the 1st mode of operation, i.e., 
the layer mode of******, at an early stage. 

[0016] A change is especially performed suitably depending on an intemal combustion engine's rotational 
frequency and/or rail pressure. It is guaranteed that it is unnecessary for an intemal combustion engine to 
fijlly be accelerated on the other hand, and to operate in homogeneity mode for a long time too much on 
another side by this. 

[0017] With the gestalt of one especially advantageous operation of this invention, an intemal combustion 
engine ****s after the 1st injection or the 2nd injection at the 1st mode of operation, and it operates fiirther. 
Namely, an intemal combustion engine does not operate in homogeneity mode, i.e., the 2nd mode of 
operation, temporarily in this case, but injection is performed by ****ing continuously, the 1st mode of 
operation, i.e., layer mode. Thus, the fUrther injection of a fuel is attained. 

[0018] Especially an important point is that implementation of the approach of this invention is performed in 
the form of an electric storage, and this storage is formed in the automobile etc. for the controller of the 
intemal combustion engine of loading. In this case, a program is stored in an electric storage, and this 
program can be performed by the computer, for example, a microprocessor, and is suitable for operation of 
the approach of this invention. 

[0019] The further description, application, and advantage of this invention become clear from the following 
explanation of the gestalt of operation of this invention shown in the drawing. The description of all 
publications or illustration forms the contents of this invention in the combination of arbitration as itself 
regardless of explanation or the expression approach of these descriptions in a drawing regardless of 
generalization of these descriptions in a claim, or the mutual relevance of these descriptions. 
[0020] 

[Example] In the intemal combustion engine 1 shown in drawing 1 , a piston 2 can reciprocate in a cylinder 
3. A cylinder 3 can form a combustion chamber 4 and the inlet pipe 6 and the exhaust pipe 7 are connected 
to the combustion chamber 4 through the valve 5. Furthermore, in the combustion chamber 4, the 
controllable ignition plug 9 is arranged by the controllable injection valve 8 and Signal ZW with Signal TI. 
The exhaust pipe 7 is connected with the exhaust gas return tubing 10 through the controllable exhaust gas 
return valve 1 1 at the inlet pipe 6 by Signal AGR. 

[0021] An inlet pipe 6 can form the air content sensor 12, and the lambda sensor 13 is formed in the inlet 
pipe 7. The air content sensor 12 measures the amount of supplying [ an inlet pipe 6 ] oxygen, and generates 
Signal LM depending on this amount of oxygen. The lambda sensor 13 measures the oxygen content of the 
exhaust gas in an exhaust pipe 7, and generates Signal lambda depending on this oxygen content. 
[0022] By the 1st mode of operation, i.e., an intemal combustion engine's 1 layer mode, from an injection 
valve 8, it is injected in a combustion chamber 4 between the compression strokes caused with a piston 2, 
this injection is performed [ be / it / under / around / direct / an ignition plug 9 / other side ] locally, and a 
fiiel is performed in time before [ at the top dead center, i.e. ignition, time of a piston 2 ] direct. 
Subsequently, a fuel is lit using an ignition plug 9 and this drives a piston 2 by expansion of the fuel lit in 
the activity stroke of the consecutiveness which is already contained at this time. 
[0023] A fuel is injected in a combustion chamber 4 from an injection valve 8 in between like the 
inhalation-of-air line caused with a piston 2 by the 2nd mode of operation, i.e., an intemal combustion 
engine's 1 homogeneity mode. Eddy formation is carried out by the air by which inhalation of air was 
carried out to this and coincidence, as a result the injected fuel is mostly difftised in homogeneity in a 
combustion chamber 4 with it. this — subsequently ~ a fiiel and air — gaseous mixture is compressed 
between compression strokes and it becomes possible to be lit with an ignition plug 9 subsequently by this. 
A piston 2 drives by expansion of the lit fiiel. 

[0024] Also in layer mode or homogeneity mode, a crankshaft 14 rotates with a driven piston and, finally 
the wheel of an automobile drives through this rotation. The rotational frequency sensor 1 5 is arranged at a 
crankshaft 14, and the rotational frequency sensor 15 generates Signal N depending on rotation of a 
crankshaft 14. 

[0025] A fuel is injected in a combustion chamber 4 through an injection valve 8 under high pressure in 
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l^yer mode and homogeneity mode. The fuel pump and high pressure pumping of an electric type can drive 
a **** eclipse and high pressure pumping with an internal combustion engine 1 or a motor for this purpose. 
The fuel pump of an electric type generates the so-called rail pressure EKP of at least 3 bars, and high 
pressure pumping generates rail pressure HD to about 100 bars. 

[0026] the fuel injected by the injection valve 8 in the combustion chamber 4 in layer mode and 
homogeneity mode — a controller 16 — the field of especially small fuel consumption and/or the small 
amount of generating harmfiil matter ~ an open loop control — and/or, a closed loop control is carried out. A 
controller 16 can prepare a microprocessor for this purpose, and this microprocessor stores the program 
which was suitable in the memory medium, for example, ROM, performing an above-mentioned open loop 
control and/or an above-mentioned closed loop control. 

[0027] The input signal showing the amount of actuation which is measured by the sensor and expresses 
actuation of an internal combustion engine is inputted into a controller 16. For example, the controller 16 is 
connected to the air content sensor 12, the lambda sensor 13, and the rotational fi-equency sensor 15. 
Furthermore, a controller 16 is connected to the accelerator pedal sensor 17, and the accelerator pedal sensor 
1 7 generates the signal FP showing the location of the accelerator pedal which can operate by the operator. 
It ****s in the open loop control and/or closed loop control of a request of an intemal combustion engine's 
behavior through an actuator with the output signal which a controller 16 outputs, and can control. For 
example, it connects with an injection valve 8, an ignition plug 9, and the exhaust gas retum valve 11, and a 
controller 16 generates the signals TI, ZW, and AGR required for control of these equipments. 
[0028] Four different approaches for starting the intemal combustion engine 1 of drawing 1 are shown in 
drawing 2 -5 in the form of a table. Each line of a table shows the cylinder 3 indicated, respectively. A 
different cylinder 3 is shown by the number, each train of a table shows, the stroke, i.e., the cycle, which the 
piston 2 of the cylinder 3 of affiliation boils each time. Each piston 2 takes like a compression stroke, an 
activity stroke, or an exhaust air line like an inhalation-of-air line. The shift between each strokes is shown 
in the top dead center OT of a piston 2. In this case, the axis in alignment with the stroke of a piston 2 
expresses the angle of rotation KW of a crankshaft 14. The location of the intemal combustion engine 1 
before a start, i.e., the location in an intemal combustion engine's 1 quiescent state, is shown by the broken 
line. 

[0029] By the approach of drawing 2 , the rotational fi-equency sensor 1 5 is absolutely formed as an angle 
generator. It means that the rotational frequency sensor 1 5 generates an angle of rotation KW, and supplies 
this to a controller 16 also, for example after an intemal combustion engine's quiescent state always. 
[0030] Furthermore, by the approach of drawing 2 , high pressure pumping drives with an intemal 
combustion engine 1 , and is based on being wide opened between starts of an intemal combustion engine's 1 
throttle valve. By the approach of drawing 2 , the starter is unnecessary. 

[0031] At drawing 2 , a fiiel is injected in the 2nd cylinder which takes an activity stroke by the quiescent 
state of the location 1, i.e., an intemal combustion engine, shown by an intemal combustion engine's 1 
broken line. In that case, a fiiel in layer mode and metering supply is carried out. It originates in an 

intemal combustion engine's 1 quiescent state, and high pressure pumping does not generate a pressure, 
therefore only the rail pressure EKP of an electric-type fiiel pump exists. A fiiel is injected by this pressure 
in the 2nd cylinder in an activity stroke. This forms the 1st injection. Subsequently, the injected fiiel is also 
lit in the activity stroke of the 2nd cylinder. The 1st combustion occurs by this, it originates in this 
combustion, and a crankshaft 14 rotates. 

[0032] A fiiel is injected in the 1 st cylinder by consecutive injection of the 2nd. The pressure of high 
pressure pumping does not exist, or a fuel originates in few things, and is injected with the rail pressure EKP 
of an electric- type fiael pump. Metering of a fuel ****s in layer mode and is performed. In this case, the 
compression pressure of a cylinder assumes that it is low in layer mode to extent in which injection with rail 
pressure EKP is possible. Subsequently, a fiiel is lit, the 2nd combustion occurs and an intemal combustion 
engine's 1 crankshaft 14 rotates fiirther by this 2nd combustion. 

[0033] Injection of the 3rd of consecutiveness into the 3rd cylinder is performed by ****ing in homogeneity 
mode. In this case, the compression pressure assumes that it is large to extent whose rail pressure EKP is not 
enough any longer at this time. In the 1st injection and coincidence, i.e., an intemal combustion engine's 1 
quiescent state, the fiiel was injected in the 3rd cylinder fi-om this reason. This was like the inhalation-of-air 
line of the 3rd cylinder. The fiael ****ed in the full load VL in homogeneity mode, and metering of it was 
carried out and it was injected with the rail pressure EKP of an electric-type fiiel pump. Subsequently, the 
injected fiiel has been distributed in the combustion chamber 4 of affiliation between the compression 
strokes of the 3rd cylinder of the 2nd injection and coincidence, subsequently, the fiiel and air which already 
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exists in the activity stroke of the 3rd cylinder at this time — gaseous mixture — an internal combustion 
engine's 1 rotational frequency N — depending — just before the top dead center of the piston 2 of affiliation 
— or it is lit immediately after. 

[0034] According to the 4th and the case of consecutiveness, the above-mentioned approach is performed in 
the 4th cylinder and 2nd cyHnder by the 5th injection. 

[0035] In this case, the rotational frequency N of rail pressure HD generated by high pressure pumping 
before each injection and an intemal combustion engine 1 is inspected. It comes out enough for the shift to 
layer mode of rail pressure HD and/or a rotational firequency N, and in a certain case, consecutive injection 
****s at layer mode, and it performs. 

[0036] It means that a fuel ****s in layer mode by the compression stroke of the 1st cylinder, and this is 
injected in the combustion chamber 4 of affiliation by rail pressure HD as the 1st cylinder is shown as an 
example, and it is lit just before the top dead center of the piston 2 of affiliation. Subsequently, this layer 
mode is continued by the 3rd cylinder in drawing 2 . Thereby, it was switched to layer mode fi-om 
homogeneity mode, for example after the 4th or the 5th injection. 

[0037] By the approach of drawing 3 , the rotational frequency sensor 15 is not formed as an angle generator 
by any means. It means that the rotational frequency sensor 15 generates an angle of rotation KW after an 
intemal combustion engine 1 rotates to some extent from a quiescent state, and this supplies it to a controller 
16. 

[0038] Furthermore, by the approach of drawing 3 , high pressure pumping drives with an intemal 
combustion engine 1, and is assumed to be wide opened between starts of an intemal combustion engine's 1 
throttle valve. 

[0039] An intemal combustion engine 1 rotates only for example, one rotation from a quiescent state to the 
forward direction with a starter in the forward direction. This ****s in the 1st stroke of the both sides of 
drawing 3 . Thereby, the rotational frequency sensor 15 can detect the angle of rotation KW of a crankshaft 
14. 

[0040] Subsequently, a fuel is injected in the 3rd cylinder which already takes an activity stroke at this time. 
In this case, metering ****s in layer mode and is performed with the rail pressure EKP of an electric-type 
fuel pump. This realizes 1st injection in the approach of drawing 3 . Subsequently, it is lit in the activity 
stroke of the 3rd cylinder, and an intemal combustion engine 1 originates in the 1 st combustion already 
performed at this time, and moves to the forward direction further. 

[0041] The 4th cylinder takes a compression stroke between the 1st injection. Since high pressure pumping 
does not generate still sufficient pressure, the pressure generated by compression in the 4th cylinder is high 
as compared with rail pressure EP generated by the electric-type fuel pump. Injection is not performed in the 
4th cylinder from this reason, 

[0042] A fuel is injected by the 1st combustion and coincidence also in the 2nd cylinder. This is like the 
inhalation-of-air line of the 2nd cylinder. In this case, metering of a fuel ****s in a fiill load VL, and is 
performed under the rail pressure EKP of an electric-type fuel pump in homogeneity mode. Subsequently, 
depending on an intemal combustion engine's 1 rotational frequency N, the direct front stirrup of the top 
dead center of the piston 2 of affiliation is lit to a fuel immediately after by the compression stroke of 
consecutiveness of the 2nd cylinder. This is the 2nd combustion in this approach. 
[0043] The above-mentioned approach is repeated by the 2nd combustion and coincidence in the 1st 
cylinder, subsequently, a repetition carries out in the 3rd cylinder ~ having — the following — the same . 
These repetitions of injection with homogeneity mode are maintained until sufficient rotational frequency N 
of sufficient rail pressure HD of high pressure pumping and/or an intemal combustion engine 1 occurs. 
Subsequently, it is switched to layer mode from homogeneity mode. This change ****s in the change 
mentioned above in relation to drawing 2 . 

[0044] By the approach of drawing 4 , the rotational frequency sensor 1 5 is absolutely formed as an angle 
generator. Also after an intemal combustion engine's 1 quiescent state, the rotational frequency sensor 1 5 
generates an angle of rotation KW, and supplies always especially this to a controller 1 6. 
[0045] Furthermore, by the approach of drawing 4 , high pressure pumping drove with the motor and 
assumes that it is wide opened between starts of an intemal combustion engine's 1 throttle valve. By the 
approach of drawing 4 , the starter is unnecessary. 

[0046] In drawing 4 ^ **** is injected in the 3rd cylinder which has taken the activity stroke by the 
quiescent state of the location 1, i.e., an intemal combustion engine, shown by an intemal combustion 
engine's 1 broken line. In this case, metering of the fuel is ****ed and carried out to layer mode. Since 
electric-type high pressure pumping is formed, this electric-type high pressure pumping generates rail 
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pressure HD sufficient also by an internal combustion engine's 1 quiescent state for layer mode. A fuel is 
injected in the 3rd cylinder in an activity stroke by this rail pressure HD. This is the 1st injection. 
Subsequently, the injected fuel is also lit in the activity stroke of the 3rd cylinder. The 1st combustion is 
generated by this, it originates in this combustion, and a crankshaft 14 rotates. 

[0047] the 1st injection and the top dead center where coincidence, i.e., the 4th cylinder, has taken the 
compression stroke mostly ~ a fuel is still injected in the 4th cylinder in front. Metering ****s in layer mode 
and is performed by rail pressure HD of high pressure pumping. In the activity stroke of consecutiveness of 
the 4th cylinder, the direct front stirrup of the top dead center of the piston 2 of affiliation is lit to the 
injected fuel immediately after depending on an intemal combustion engine's 1 rotational frequency N. This 
is the 2nd combustion. 

[0048] If it pulls to coincidence mostly with the 2nd combustion, a fiiel is injected in the 2nd cylinder by the 
compression stroke of the 2nd cylinder. This ****s in layer mode and is performed by rail pressure HD. A 
fiiel is lit also by the compression stroke of the 2nd cylinder. This is possible, because it is because a 
rotational frequency N is already large fully. This is the further combustion which ****s in layer mode. 
[0049] Subsequently, it ****s in layer mode, and one by one, a fiiel is injected one by one, and is lit in the 
same inside as the 1st cylinder and below the 3rd cylinder, and, thereby, an intemal combustion engine 1 is 
accelerated by the idling speed. 

[0050] By the approach of drawing 5 , the rotational frequency sensor 1 5 is not formed as an angle generator 
by any means. It means that the rotational frequency sensor 1 5 generates an angle of rotation KW after an 
intemal combustion engine 1 rotates to some extent from a quiescent state, and this generates the angle of 
rotation KW supplied to a controller 16, and is supplied to a controller 16. 

[0051] Furthermore, by the approach of drawing 5 , high pressure pumping drove with the motor or the 
intemal combustion engine 1 , and assumes that high pressure pumping generates intemal combustion 
engine, for example, rail pressure necessary to after 1 rotation, HD. An intemal combustion engine's 1 
throttle valve is wide opened over the start. 

[0052] An intemal combustion engine 1 rotates only for example, one rotation from a quiescent state to the 
forward direction with a starter. This ****s in the 1st stroke of the both sides of drawing 3 . Thereby, the 
rotational frequency sensor 15 can detect the angle of rotation KW of a crankshaft 14. 
[0053] Subsequendy, a fuel is injected in the 3rd cylinder which has already taken the activity stroke at this 
time. In this case, metering ****s in layer mode and is performed by rail pressure HD of high pressure 
pumping. This is the 1st injection in the approach of drawing 3 . subsequently, it is lit in the activity stroke 
of the 3rd cylinder, and an intemal combustion engine 1 originates in the 1st combustion currently 
performed by subsequently being alike at this time, and moves to the forward direction further. 
[0054] the 1st injection and the top dead center where coincidence, i.e., the 4th cylinder, has taken the 
compression stroke mostly - a fuel is still injected in the 4th cylinder in front. Metering ****s in layer mode 
and is performed by rail pressure HD of high pressure pumping. In the activity stroke of consecutiveness of 
the 4th cylinder, the direct front stirrup of the top dead center of the piston 2 of affiliation is lit to the 
injected fuel immediately after depending on an intemal combustion engine's rotational frequency N. This is 
the 2nd combustion. 

[0055] If it pulls to the 2nd fuel and coincidence, a fuel is injected in the 2nd cylinder by the compression 
stroke of the 2nd cylinder. This ****s in layer mode and is performed by rail pressure HD. A fuel is lit also 
by the compression stroke of the 2nd cylinder. This is another fuel in layer mode. 

[0056] Subsequently, it ****s in layer mode, and one by one, a fuel is injected, and is lit in the same inside 
as the 1 st cylinder and below the 3rd cylinder, and, thereby, an intemal combustion engine 1 is accelerated 
by the idling speed. 
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* NOTICES * 

JPO and NCZPZ are not responsible for any 
damages caused the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 
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